Thermal transitions of myosin and its helical fragments. II. Solvent-induced variations in conformational stability.
The melting behavior of myosin and myosin rod has been studied over the pH range 5.4-7.0, in 0.5 M KCl. Both proteins exhibit almost identical T-m values, which increase from about 37 to 43 degrees as the pH is elevated through the range of study, T-m follows a sigmoidal dependence upon pH, and the inflection point occurs near pH 6.5. The influence of salt concentration on T-m was studied, by the variation of KCl from 0.15 to 2.92 M. With an increasing KCl concentration, both proteins exhibit similar, sigmoidal declines in T-m from about 44 to 34 degrees. Under all conditions of pH and ionic strength studied, melting is accompanied by an absorption of H+ by the protein. The concentration of the protein, the age of the preparation, and the presence of divalent metal ions fail to exert a significant effect on the T-m values obtained by our methods. The effects of salt concentration and pH on the thermal stability of myosin and myosin rod are discussed in terms of the location of the melting process within the myosin molecule. Myosin is shown to possess several of the requisite features for energy transduction via a proton-coupling mechanism. These features provide a framework for investigating some aspects of the molecular basis of muscle contraction within the context of the sliding filament model.